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A^^^tTAra^tt^t^MlftX^ft^ffl-^I&fPffiSl^S^*^^^ (a) /<7- 
7-^fJi7^fax-H^itittft«8lllll*^ (b) ffifBArao&flc«-3\S.tftt 

fc flffc $ * & fc * 0^^3S«# fl&JRfc £ <£ *) & t £ IIMt t # & 

tw- (e) mmMmm^m<7)&fife^& 1 o, m 

itSIMMt^tt^iU uriB^/i'^Wittfci: stiffs 7 ^^-*tf>» 

A^^*LXArao»j«t^»Xtift ; ff-r^SI)^ : ffil*^'C*>^^> (a) >*7- 
7f ^ hfflT^f ai-^tA«t4ttftl«lS*A^ (b) l5fBA^W^##^S.W 

»^||ij,S**<0^1iit^^«^t»^TmSBAIB!OMK^ofc*tl&^$** <t ? 
^RLfeAW^tt^t*^-*-*-*^*^^*^ (7jl-X) C9#*0»m^p<- 
Tis *) „ mflfi-fe i «9 #fc|Sffi9/"?7^ - * *tfrfB2feiS'<9 * - * t Jfct£1" * £ 

ig"C<b*Lfc^7-7'>* h^-clflBT^-f ^--^-^ ^lEl&U. oTffrffiAF^^)^®.^^ 

umm 5 1 

Arat»*LXAWO«lf^«ll*tt»Xt±^ffi-*»ftWS&««^*o-C, (a) ^7- 
r vx>fflT^f-ai-^**« , t4«lfWitt***i:, (b) IWaAI«©^#«#RO , tt 

iB»fp«Ki^*A^w*^-r«-t*#^^«>^ > fe>^«i:> (c) mz£.fam-s§rRv?m& 

jft^jfti6^0^ffi*^«^Kafe^v>r«fKAMO*S^o^^j«rl&^$** i $ 

^bfcAM^>#tt^*#^i-*-a^*^tt^ilLti: (7^-X) ©^©i$A'5^- 
^**frfflLfef-d'^-xfc, (e) ttB-fe>*«m: *)#rt:^i!^9^-*£fflB*m^ 

ttxtt-ftif-r* j: ? k> imbt * a*»«i»¥afc 

AI«K^*LrAIHIW«if^«ffi*»l&X»±ft^t-att^»aW^*^^> (a) a*7- 
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5 ^"Sb r * f - * * - * * * ** * * fc * ** L * * 

lc««W«ilkimAWO*«t»*Lfca»»«W*k*fctr7v.kt^kT* 

l 25|?!ciam^»^B&^s^i3v^T. tire**-**-* 
t w5ul K*#5Va-ce,*tT:*^ tMEa#»«ii«icj: 

WHWWBMK:** < U 4o-ctHBA«oMKV^#>'^A<*S«FUfc»fm«l*fT 
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[0 0 0 1] 

^ A - Xt:Stf t#^> ^'7 - 7 y ^ 

[0 0 0 2] 

y^K J: i) 7*f-*^-* (*-*30 fcigftS*. ^J£L£:fct*iS*i-*^ei:> AW 
^-AO^lc^^^^^^Bt^^tfi, *>o4MK#*&£fcL&v> 

[0 0 0 3] 

a *ffc& Wtss-b>tfc, * Ji« U Tflf «»flb <*> ft fcfHfcftflf twiiipg L/c^J 
£JlIx.£7*?-^-*--*i:£^x. «r«l*-f * ft £ o T . ±|B 

Oiiipi^^^CTiiiPiL. -Zrfib IklSVM- Ltzi x."C> T^fax-^M^tlfita 
, i!1l^fr*>jNfflgfi<fc^afcft^MOT^f-3. J.-^ *ffl^T*ttlfc*trx4 <£ 3 
fi 1 5 ffiH&ttffr&'x A-Xf4 *U£ 4 <b 4: v> - 0^»^«-C tt * « X A - X 
[0 0 0 4] 

a*^-*^ X*1\ Alfllttv>;b^*$t*DflK*#Oo 
[0 0 0 5] 

JBLtOflti&Tfcfc^-C. $WUP^i^ft^^7-7v^l>if^SSlfc [Ta 
kao Nakai, Suwoong Lee, Hiroaki Kawamoto and Yoshiyuki Sankai, "Development of P 
ower Assistive Leg for Walking Aid using EMG and Linux," Second Asian Symposium 
on Industrial Automation and Robotics, BITECH, Bangkok, Thailand, May 17-18, 200 

1 (^tfrttl) ] o 
[0 0 0 6] 

Kota Kataoka, Yoshiyuki Sankai, "Predictive Control Estimating Operator's Intent 
ion for Stepping-up Motion by Exo-Skeleton Type Power Assist System HAL," Procee 
dings of the 2001 IEEE/RSJ, International Conference on Intelligent Robots and S 
ystems, Maui, Hawaii, Oct. 29 - Nov. 03, 2001, pp. 1578-1583 (^tM2) «\ 
mmmomma (EMG) ift7x-X-y-^i^ (Phase Sequence) fc 

tt. IU»»^ TPhase Sequence fcEMG*fflv>*::£ &ft®<fe<0'*V -T s s * MQ 
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m] > ^19laIS^:n^^ V^^^^^* (200130 (##^^3) EMG# 
ft 7i -X • i/-?3->xbK£2>€M&£.-Jj*m^&Z b\,z X <9 > AH©tife*191 

[0 0 0 7] 

00*75 7?f-^-*101OfEft£filJ#Pi-&ft«^Sll0£: &o T^*^ 1 ? -7 

M£*JU00ii. va-f > H03T?»'&$ttfcT-A102fc. *Ltffi©7-A102a*H5&* 

hSPl04fc, eT-KO7-A102cOTS»t*EHgg^^a ^ VH03^LT@a 
$fr£M£IU05t N > M03HJR»)#»tf>tL/s7^f-aJ.-^101fc«r*fl|-rSo 

120OTSi*fel20a**fl^ft"t-*o iOi^t"C, /ty ^120<«E{±*i* h«104*C5i 

it«btL^o t^T##^7-7->^ Ymm.e>nmmmwii, swrnnm^mvitT-* 
^-*io6t £^r-r& 0 

[0 0 0 8] 

BH4liiBIfP«*110Oflt^*^i-o £<Z>flKHi|l«*110W^ T**^7-7^ h^**10 
OfcSMILfcAlflJ 1 frb-&2>A®mSi.mQ£> W7-7'^ >SMMrl00<&7 * i^x 

[0 0 0 9] 

s*X7 4 y)Mk.tf33 Hz-500 Hz©##rtOflMS-tf*»tjiU A/DflLfcf, *6*fr 

JDU8 J: ») & m^M-^/i tt**^ * tiZZtKKZo 
[0 0 10] 

0 JMWca^fc, AF«3<Oi&^i£> Hl2fcattJ:7fc^ ffia, 
©ift^It^ifc^i^o ii-e^fti^^^^ (Task) tv^o 
©*>MftfMM£ KZ*) m& t Oft/Mi) YfW \t 7 x - X (Phase) fc o ^ x. 

.iOi'^ (3X^ttm-i^7x-X«:7x-X • (Phase Se 

quence) b V* "5 o 
[0 0 11] 

[0 0 12] 

Aw**«i#*w*&-r*i^ e$&»«i»^sio7tt, -tvimu i22^*»e>*a#a<ois 

9*-*fcJfctS^T»£-*-*7x--X*i&5£U f 07x-Xta^iS||^-> 
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[0 0 13] 

l^lfclft'Xffl. 1 ] Takao Nakai, Suwoong Lee, Hiroaki Kawamoto and Yoshiyuki San 
kai, "Development of Power Assistive Leg for Walking Aid using EMG and Linux 
," Second Asian Symposium on Industrial Automation and Robotics, BITECH, Ban 
gkok, Thailand, May 17-18, 2001 

[##ff\£$i£ 2 ] "Predictive Control Estimating Operator's Intention for Step 
ping-up Motion by Exo-Skeleton Type Power Assist System HAL," Proceedings of 

the 2001 IEEE/RSJ, International Conference on Intelligent Robots and Syste 
ms, Maui, Hawaii, Oct. 29 - Nov. 03, 2001, pp. 1578-1583 

I^*m:«3] mwm, WiB^Tt, rPhase Sequence£:EMG£fflV>*;&*>M, # 

ffiM^^y-Tv* hmmi > mimu^utfy Y^mmmm^mm (2001^ 
) 

[0 0 14] 

mmmtzt^ mmmmw*mmLtzMtei%Ki)*mLmv%vtitf%b%:^ 0 l^l 

> #BiJ<^fi!)i*£gtfTV>&v>®#oA3i(i> ^7-T->* h ZtitzWjVfZi-z M^X 

tUbsfr-otzo 
[0 0 15] 

[0 0 16] 

M&m-^tztfzmmizm^x^j-zi!)*, w^i^Lt*p>iiftwt-st, if? 
Lxi>m$MMfr&tkzz> 0 ^(otzib, n®mmzmffimi)mvbti%^zti>frfr^iz 

[0 0 17] 

s h Km.^M^m^ AmKmm-r&m'tnMmwxi*, mm^m^^-^x 

{citrus L/iCit^^^w-e. All fi»ift£JtJ£.£ 31 o9t 19 > n-Ji.^lr^aii-KiWi' 
££>«£?&;:. «fi<j^n*-y hofij^^-e-^t 

[0 0 18] 

let, ^HJO^-<7)@fi<j{i. Afi:ift^i»itT?^ot, 4MftL 

ff^t^ti, *orAra©«sK*^^JtftflSi*< ± v^A-x%m^«r«ti-^ 

miE#2 004-3110474 



#M 2003-298038 



4/ 



[0 0 19] 
[0 0 2 0] 

^l^iHO g tfj ti , AM 0*JB ft 3 Bi*«JiWtt k A W ©*JB * MJ L g fettftll 
[0 0 2 1 ] 

& < * a - x &i&fftiB& * to fc l fctt^ffljft«« * - k -eab & o 

[0 0 2 2] 
[0 0 2 3] 

K Jfc v> o * 7 X A - X fc» £ £ -r %> £ k § * IbflMf ttttfll & *itt"t a £ fc * a 
[0 0 2 4] 

[Si®£fl¥&i-*fcie><^i£] 

[0 0 2 5] 

(1) AM^»*LrAWottft«ffi*«»Xtt^1-s»ft»l6$l*-T?i±, A^^^#^ 

(2) Msutij^i k nmtfimm*iBL&tz -tci:^ aw^m fcfto TS6f^»s&*jt«i 
< ^-A-Xfcff^ £ t^-eUo -e-ois^ mftfflitt k g flmtutp <d^ w xy ? Kit 

(3) ttf^Jft*«©«*«#*AHI©Rlt»ift«r#JtKA*L-c^«i-*fc, «6K*ff 

*§kW \t &±<D&M l \z.&3 % %fc L ft % <D X 3b Z o 
[0 0 2 6] 

AP^^^*LTA^O«M^MiiiX}±^i-a*^co^-coK)^«|& 
^*t±, (a) - 7 h ffl 7 f ai - ^ *^«t Sttftttlll^** t , (b) UfrffiA 

m<^^m^RxfmmmimmmmMo^m^^irm^n^tzisb<D^y^mt^ ( c ) tur 

^£#a&#«WEi¥i£k, (d) tiiB#&&aMB-g\ «riB«6*ffi«#XrrirlBl&^»lft 
m^wtci; «9 N friB#«^3i'©-^t-*t(S-t"*^^x««*^jft-t* k k & mia^m 

ffiiE# 2004-3110474 



mm 2003-298038 



5/ 



) ^rj-ri/x y^T^^ci.^-^^M^i'^^mmmmMt, (b) t^mAm<o^m 
^z?Mmmm®^m&<v&n*^irm^*nztz®<D*yvMt, (c) mz&fcm^ 

it&xi^ mz7?**^-?zmm?zm^*%&irzmi£®mm^®.t, (a) 
(b tt-c^ *) . utria-t y^-ffltc i 15 ntznm^? * - * *mz&m^7 * -^tit^-r 

[0 0 2 8] 

/^^-^^ifcf-^^-x^ (e) mt^y^m^a Tom^nm^?*-**-® 
i - x * u iwia ? ^ - x £ -g- 1> * * * *-v\z®lo x m ia aiw ©ttffc s 
(f) «riai5t*»fl«»#a^ffi*«^tiwiBSffw<w»^soffi*«^fc*^ 

[0 0 2 9] 

#&fe4Wt*»a#«fc, (d) tNBttafcSMi-^ ttrie^me##^y ? friaiii^«i&^* 

*0^*^«#^*^v>xlfrlBAMO^!IL^o^«rl&^$*S<t } K> ItTsaT* 
^ a J .-^*Wft-ra'ffil#*»^i"*»*»«IW*«^^ (e) ^^^iU^UAB 

(f) |WB*v*«lcJ:l)»fc**^9>-^*«lrB»^^-^kJt 
tfSiiia «3flHBAW7& t ?r*5$ t L-CV^Hifp^S-r^7x-X=Sr#SL. fusa? 
^ - X tf * * * Ot&fM 9-V Kififeo Tluffi AK<£>S&# * S#«J fc»B&X»i'fttfr1" & 

WiWiWttl^fclfEStWfiilli^ffiJitt^^t^^i, (h) #<btt 
[0 0 3 0] 
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[0 0 3 1 ] 
[0 0 3 2] 

[0 0 3 3] . , 

^ w ^ v * k o m x h itx & *> , mm^wmm^ c ± *> *^ 7 * - x r 

[0 0 3 4] 
[0 0 3 5] 

fcfcaioS 1 * Lv^M-eti, KrET^^aJ--^OKtt«at*tt^*JJWl'^: 

[f&9?W$Jfll] 
[0 0 3 6] 

* A - X fct&tf^H *L* o 
[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

ah <d*m mmmmrn t mm Am ©*» * ua»»«n4ri4^^^ 

l/^^V^^Mi^iS^^^f^ MtWMrffrFitflHfifc < £«3XA-Xi::&£ 
[0 0 4 0] 

[0 0 4 1 ] 

f*i-^tiiH4£fci:i5> AW©R»»ft**«lKWffl-C*, SMWXA-X 
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[0 0 4 2] 

[3§BJ&#dfe-?-;g> fc&Oft&O^H] 
[0 0 4 3] 

[1] iM1«^«^#J£wfi^ 
(a) £-fcmj& 

[0 0 4 4] 

[HI] 







mmUs mmn, *'<-m 






mmn 


&&mm^m. mttm-^^mm 


mmn 






f\ h^tt^-V-. m^-fe^x fcatfiMrflf 

(2) Sj^ib^ft^'J^ffi-fe^ (CCD, V— iHr^lK 

(3) ^mt^^-fe^i*- (^itm^-fe^ 

) , fm-feVlK Mti^lK ^ftte-ferVIJ-, 











[0 0 4 5] 
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1^2] 









&3E • ffilEmffiAl, A2 






























TOW1W#8M*A 




glTOiMMHftB 


8*A 




MB 


£flc4#tt»JS«*A 






JMBMittMftA 




mmmmmwB 



[0 0 4 6] 

(B) fl&Nt 

[0 0 4 7] 

(!) 

si i i^'ti-wii^iw^iit aw i tmmmmm&2 t*?,4 4Ais« 

[0 0 4 8] 

(2) ^rwii , bb ^ 

m 2 £^i-£r<D&*©ibfMiti&§&sw^ ah i t»f^t«jii**2 ^?>4saw 

ttftlO s AH 1 O^flcfil-^*' ttftfcaMf-frX Ullttlttli 4#lt»If8 3 
[0 0 4 9] 

IK 3 i:^ti=^l#Oi«g(igt(±> AH 1 kttfHttt*** 2 fc frb % % afm 
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[0 0 5 0] 

(4) mmvmm 

(DWMnM* &j£-f 5 &o 
[0 0 5 1 ] 

(1) -b>t 

sur aw o&j* a a*, caoatr *> ox- & &v> 0 

[0 0 5 2] 

(2) ^MfJII^^ 

HI 5 KjfI-J:} fc, (£#mfc) Sljeffl-fe *fc*#fi|-S-l±, 0Ox.«r# 

*«K (b) <^^^(4^#>fi^^^m^-C*m^PM : Sr0x.^ti^>i:^ai-^o 
[0 0 5 3] 

(a) (D^izitftff-t&ikzwmfcmm-^rt ittv\ -tots 7* *K»fl§ 

SMS15^&«^T^^a.^-^!|gibffi(7)/N 0 ;V^S»S*^i-^o ffict, (b) G9*§£\ Hi 8 
<5D(a) tc^i-J: d ^«^IE»m^WbtL^o t©i^*Wit^ (a) <0%ft>m 

[0 0 5 4] 

(a) <DHf£\ £#«-5§-£^ipIfl31^± »HittU H'<* 7 -f ;v*32fc *W 

j$?>,K> hV^7-f ;v^33^«t «9, -etL-ra^it^-^t f^^S-i-t ffiftr 
«^«-f-J±. «*.WT33 Hz~m kHz«0^F*3^, WmfcMmtiL* o tte*ttft<Dl&-% 

wx.»*33 Hz~5oo Hzo^rt-e. i&w&fcfEi-o ttWtefc^Bi^fcfiSjtM-frfcA/D 

SEtfeLfc'gL *ti*WL& >^HSESfc0 7^ (n- 

[0 0 5 5] 

* a - y > ^1- & c t k x *) mnMfcffimfo Kitm-t a mmwmm btiz 0 ±ia^;v* 
wffiLi±T?i-*-3--**mh-tz> y vx-m^t i.xmM-rz> 0 svvxmmK* u 

[0 0 5 6] 
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[0 0 5 7] 

(3) BERKHWflP^ia: 

[0 0 5 8] 

(a) tfclE • *&iE«fllA 1 ^ 

h'j5tr-«*tb-c. (b) aw^b*? iLtv>-5^ftttLt, rit 

[0 0 5 9] 

Mcof&^*i:^p^^^> AiA^^tt-aiWttwjffeoi^m^caifiuoa 

[0 0 6 0] 

£ <D X o KlEm* * ■Y V 7* V - a £ & © (is OifrfEM^tt^AF^ 

[0 0 6 1] 

(b) *£IE • tIESiA2 j jaait J- „ 2 m ^ 

to, Jilfi(a) o^'J^l'-VgVOi^fcWm&tt^fcfH l#M«)S® 
[0 0 6 2] 

(c) writ*-*? 

[0 0 6 3] 

(d) «-s-*ra«**A _ 

[0 0 6 4] 

(e) ^u-?m%.mmA ^ m 

X- AW l hm^^2 <D'p-& < t *t &'**7 * i fc**"es *o 

[0 0 6 5] 

(f) fli^tiA 
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[0 0 6 6] 

^T9o _hf£(e) ^)^7 ^ - ^ [^^iA^IJffl LTf tttf tOf < 4 < t ^-^^f 
[0 0 6 7] 

(h) >^MMA .^^-h*^ 

am i ^^-f 2 7&*n^i-*^ <r)frw.mx$> *) , ^xit&wjxmm-r 

mM&2<D&&.-%tfm\\zftz>-t)\ ft»7^>f^ awi 2 

[0 0 6 8] 
[0 0 6 9] 

(j) Mf¥M#A , /nil /TN - , * 

[0 0 7 0] 

(4) a#ttw*#« 

[0 0 7 1] 

(a) felE • ^iE^SB 

*%wo®immmm^MVttVbti?z&m<D*y-*y 

ftis^vt, ip«*y^ **tfi^t:i 

d, raur**, ****** k**>*k ftflHr^w 

[0 0 7 2] 

[0 0 7 3] 

( c ) >f§^#!.31$§#B 

ffifiE# 2004-3110474 



mm 2003-298038 



(ffa-tv*, R*a*>^ ^st-fe^^ JH«'t>^ ^T^il 

(CCD**?) *KJ:^ AW**<&«H*>****a 

[0 0 7 71 

b* a 2 , aw i xif*owaw» k k w *> * * - * ° ** 

[0 0 7 8] 

&= aw i ©»t^»cwi»i-*»aiflNWiff/xtt»^^^^ * am i * 

7Fl-*^1f ^ & AW * & o 
[0 0 7 9] 

o 

wtt-ciiKWtt^KfcsiB tfcmww, acAWoa»+ ***** 

[0 0 8 2] 
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[0 0 8 31 

(h) &<Jfc!RFttatf&«fl*B 

[0 0 8 4] 

(i) mmmwm 

[0 0 8 5] 

A (**t) , ***B (3Lt«5) , ***C (ffiO) • • • t> #^^-»07x- 
X (7x-XAl, 7--XA2, 7x-XA3- • • *) kt«wt*. flitf^^A (# 
iff) 14, H12KStiH4o©7x-Xl-4*»e)4*o 
[0 0 8 6] 

*©HWI«XO r AaaEff\ MOHHEfttfR^aK^'. »«^TO»«*4fl[ 
[0 0 8 7] 

(A. B, C - . ■) tc**t*-5i©7x-XK:ov>Ttf^. H60Ji« 
*emt07x-X (Al, A2 f A3 • • • , Bl, B2, B3 • • • , CI, C2, C3 • • • ) Sr 

laeomKSt^^ **.wn»nti. t 2 , ts • • • rfcfcJt*L-cv>< t mm 

^*^/<9>-^*^ri-*7x-Xtt^X^O**I07x-X (Al, Bl, CW t« 
[0 0 8 9] 

■c * o , « k Aug i ©Mrffc*** * * * * * so « * * * «fc LT v> * v ^ * f * 
5"Te>ft^^^©7x-xt»fi-r*o row********©"** 

[0 0 9 0^ 

(6) ffitJ^f^-^W 

(a) ^4 "TV y KWfP¥« , «h,x 

7 o m*#^oiiii'i^i8b k , mm&isatmmmsbomti *umir *> nms t *m 
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[0 0 9 1 ] 

(b) tk®-mmmmfcw& 

[0 0 9 2l 

[2] ^OflllOM 

(A) ^ttB#oiEiij$iJiP 

(1) RSttfrflW*^ _ 

fM>* fc£o i©iH#^> B9 t'^-Ti 5 fc. ttflrfrfafc 7 10 

l*Btt$*&**91*»»i-**t»fc. '<fiW (0.01ffr*fe0.3lfrfi*) RW^filO 
mm92^^LT7^^J-^-^101l:RM^l6]^IE«)^-fr ; S ^ AW 1 liRltttfc)T\E. 

[0 0 9 3] 

(2) auroiafi^*^ /feftLn ^ 

^^^M^[^^mm92^^L'C7^^i^.-^101 : S:R^l^^ra$-* ; 5»> 
[0 0 9 4] 
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